CHAPTER XVI
REACTION MACHINES
147. In the usual treatment of synchronous machines and
induction machines, the assumption is made that the reactance,
x, of the machine is a constant. While this is more or less
approximately the case in many alternators, in others, especially
in machines of large armature reaction, the reactance, x, is
variable, and is different in the different positions of the armature
coils in the magnetic circuit. This variation of the reactance
causes phenomena which do not find their explanation by the
theoretical calculations made under the assumption of constant
reactance.
It is known that synchronous motors or converters of large
and variable reactance keep in synchronism, and are able to do
a considerable amount of work, and even carry under circum-
stances full load, if the field-exciting circuit is broken, and thereby
the counter e.m.f., EI, reduced to zero, and sometimes even if
the field circuit is reversed and the counter e.m.f,, EI, made
negative.
Inversely, under certain conditions of load, the current and
the e.m.f. of a generator do not disappear if the generator field
circuit is broken, or even reversed to a small negative value, in
which latter case the current is against the e.m.f., EQ, of the
generator.
Furthermore, a shuttle armature without any winding (Fig.
126) will in an alternating magnetic field revolve when once
brought up to synchronism, and do considerable work as a motor.
These phenomena are not due to remanent magnetism nor
to the magnetizing effect of eddy currents, because they exist
also in machines with laminated fields, and exist if the alternator
is brought up to synchronism by external means and the rema-
nent magnetism of the field poles destroyed beforehand by
application of an alternating current.
These phenomena can not be explained under the assump-
tion of a constant synchronous reactance; because in this case,
at no-field excitation, the e.m.f. or counter e.m.f. of the machine